® 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




© Publication number: 



0 510814 A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 92302523.3 
© Date of filing: 24.03.92 



© int. ci.': G06F 1/16, G06F 1/32 



© Priority: 23.04.91 JP 92227/91 


CORPORATION 


@ Date of publication of application: 
28.10.92 Bulletin 92/44 


3-5 Owa 3-chome 


Suwa-shi, Nagano-ken(JP) 


Inventor: Ideno, Kyoichi, c/o SEIKO EPSON 


© Designated Contracting States: 


CORPORATION 


DEFRGB 


3-5 Owa 3-chome 


© Applicant: SEIKO EPSON CORPORATION 


Suwa-shi, Nagano-ken(JP) 




4-1, Nishishinjuku 2-chome 


© Representative: Burke, Steven David et a I 


Shinjuku-ku Tokyo 163(JP) 


© Inventor: Ishizawa, Sholchi, c/o SEIKO EPSON 


R.G.C. Jenkins & Co. 26 Caxton Street 


London SW1H ORJ(GB) 



< 

00 

o 



© Detachable display device for an information processing apparatus. 



© An information processing apparatus such as a 
personal computer or a word processor is disclosed. 
A main unit includes at least processing means for 
processing input data, and main unit memory means 
connected to the processing means. A display de- 
vice is attachable to and detachable from the main 
unit case and includes at least display device mem- 
ory means for storing data of the main unit supplied 
through a connector to be connected to a main unit 
connector when attached, display means for display- 
ing the stored content, control means for controlling 
the display and power supply means for supplying 
powers to the display device memory means, the 
display device and the control means when de- 
tached. 
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Background of the Invention 
(Field of the Invention) 

The present invention relates to an information 
processing equipment such as a personal com- 
puter or a word processor 

(Related Background Art) 

A personal computer comprises a main unit 
including an input device such as a keyboard, a 
CPU (ROM and RAM), and a display device such 
as a liquid crystal display mounted on a front panel 
of a cover hinged to the main unit. As the elec- 
tronic technologies and the. packaging, technologies 
advance, the personal computer has been remark- 
ably reduced in its size and weight and has be- 
come suitable to carry. Problems that the Invention 
is to Solve. 

However, a relatively large component such as 
a keyboard is essential to the personal computer. 
Further, in order to enhance the function, it is 
required to build in a floppy disk drive. Accord- 
ingly, there is a limit in reducing the size and the 
weight. In order to remarkably reduce the size and 
the weight of the personal computer., the keyboard 
may be constructed by a sheet-like input panel. In 
this case, however, the operability is poor and the 
utility is lost by the size reduction. 

Summary of the Invention 

In the light of the above, it is an object of the 
present invention to provide' an information pro- 
cessing apparatus which materially enhances the 
portability while maintaining high operability. 

The information processing apparatus of the 
present invention comprises a main unit and a 
display device. The main unit includes at least 
processing means for processing input data and 
main unit memory means connected to the pro- 
cessing means. The display device is attachable to 
and detachable from the main unit case and in- 
cludes at least display device memory means for 
storing data of the main unit supplied through a 
connector to be connected with a main unit con- 
nector when attached, display means for displaying 
the content of the memory means, control means 
for controlling the display and power supply means 
for supplying powers to the display device memory 
means, the display means and the control means 
when detached. 

In accordance with the present invention, when 
the display device is attached, the data of the main 
unit is sent to the display device memory means, 
and when it is detached, the stored data is dis- 
played by the display means while it is supplied 



from the separate power supply means. 

It is further object of the present invention to 
provide an information processing apparatus com- 
prising a main unit including at least processing 

5 means for processing input data and main unit 
memory means connected to said processing 
means, and a display device attachable to and 
detachable from said main unit and including at 
least a display device memory means for storing 

w data of said main body supplied through a connec- 
tor to be connected with a main unit connector 
when attached, display means for displaying a con- 
tent of said display device memory means, control 
means for controlling the display of said display 

76 means and power supply means for supplying 
powers to said display device memory means, said 
display means and said control means when de- 
tached. 

It is more further object of the present inven- 

20 tion to provide an information processing apparatus 
comprising a main unit including at least process- 
ing means for processing input data and main unit 
memory means connected to said processing 
means and a display device attachable to and 

25 detachable from said main unit case and including 
at. least display means for displaying data supplied 
from said main unit and maintaining said data when 
attached and control means for controlling the dis- 
play of said display means. 

30 The present invention will become more fully 

understood from the detailed description given 
hereinbelow and the accompanying drawings which 
are given by way of illustration only, and thus are 
not to be considered as limiting the present inven- 

35 tion. 

Further scope of applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and spe- 

40 cific examples, while indicating preferred embodi- 
ments of the invention, are given by way of illustra- 
tion only, since various changes and modifications 
within the spirit and scope of the invention will 
become apparent to those skilled in the art form 

45 this detailed description. 1 

Brief Description of the Drawings 

Fig. 1 shows a perspective view of a personal 
50 computer in an embodiment; 

Figs. 2(a) and 2(b) respectively show a front 
view and a sectional view of a display device in 
the embodiment; 

Fig. 3 shows a configuration of the personal 
55 computer in the. embodiment; 

Fig. 4 shows a configuration of a personal com- 
puter main unit shown in Fig. 3; 
Fig. 5 shows a configuration of the display de- 
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vice shown in Fig. 3; and 

Fig. 6 shows a flow chart of an attachment 
detachment process. 

Description of the Preferred Embodiment 

Embodiments of the present invention are now 
explained in detail with reference to the accom- 
panying drawings. Fig. 1 shows a perspective view 
of an embodiment of the information processing 
apparatus. 

In Fig. 1, a personal computer 1 comprises a 
personal computer main unit 3 having a keyboard 
on a top thereof and a cover 4 of the personal 
computer main unit 3, and it is generally rectangu- 
lar and thin. The cover 4 is pivotally coupled to the 
personal computer main body 3 through a hinge 5 
at a rear edge of the keyboard 2, and it is used in 
an upstanding position during the operation. The 
cover 4 includes a display device 6 which is a 
liquid crystal display and a pair of audio output 
speakers arranged on the left and right side of the 
display device 6. Stereo-sounding, is provided by 
the speakers 7. The display device 6 is attachable 
to and detachable from the cover 4. Equipments 
such as CPU, RAM, ROM, and I/O interface are 
built in the personal computer main unit 3 and they 
are interconnected by a data bus, an address bus 
and control lines to configure a computer. An input 
device is arranged on the keyboard 2 in the follow- 
ing manner. A plurality of input keys are divided 
into two left and right input key groups 9a and 9b 
and they are arranged in a substantially mid-posi- 
tion between the rear edge and the front edge of 
the keyboard 2 laterally symmetrically with respect 
to a center line X of the keyboard 2 and spaced 
from a predetermined distance from the center line 
X. The input key group 9a on the left of the center 
line X is inclined with the left corner thereof up with 
respect to the front edge of the keyboard 2, and 
the key group 9b on the right of the center line X is 
inclined with the right corner thereof down with 
respect to the front edge of the keyboard 2. A left 
hand of a human tends to incline toward right-front 
and a right hand tends to incline toward left front 
because of a physical structure of a shoulder and 
an arm. Accordingly, by arranging the input key 
groups 9a and 9b in the manner described above, 
it is not necessary to bend a wrist in a horizontal 
plane to input data, and the input operation can be 
functionally attained. 

A track ball input device 10 which is a pointing 
input device is arranged on the center line X of the 
keyboard 2 between the left and right input key 
groups 9a and 9b. In this area, a circular mount 
groove 41 is formed in the surface of the keyboard 
2 and a spherical track ball 42 is removably 
housed in the mount groove 41. The movement of 



a cursor on the display 4 is directed by the rotation 
of the track ball 42 in the mount groove 41. Since 
the track ball 42 which is used with the input key 8 
in the input operation is arranged between the left 

5 and right key groups 9a and 9b, the track ball 42 
may be manipulated by either the left hand or the 
right hand during the operation of the track ball 
input device 10. This enables the simultaneous 
manipulation of the track ball 42 and the input key 

w 8. 

As shown in Fig. 1, a palm rest 13 which is a 
rectangular projection extending perpendicularly to 
the center line X on the keyboard 2 is arranged on 
the center line X in front of the track ball 42. By 

75 resting a plan on the palm rest 13, the manipulation 
of the track ball 42 is stabilized and exact operation 
is assured. A microphone 14 which is a voice input 
device is arranged on the center line X in front of 
the palm rest 13. An internal device of the micro- 

20 phone 14 is accommodated in the personal com- 
puter main unit 3 below the keyboard 2. A slit 15 
for the microphone is formed in the surface of the 
keyboard 2. An operator may input voice to the 
personal computer 1 through the microphone 14.^ 

25 A parabola antenna 1 6 which is an electromag- 

netic wave transmitting and receiving device is 
arranged behind the input key groups 9a and 9b, 
on the center fine X of the keyboard 2. The pa- 
rabola antenna 1 is connected to a bus 11 of the 

30 computer circuit through a communication interface . 
(not shown). A paper feed port 51 and a paper 
eject port 52 of a printer 19 are arranged behind 
the parabola antenna 16 and in front of the hinge 5 
of the display 4. Components of the printer 19 are 

35 accommodated in this area of the personal com- 
puter main unit 3. A slot 21 for accommodating an 
IC card 20 is formed on a right side of the personal 
computer main unit 3. 

Figs. 2A and 2B show a construction of the 

40 display device 6 shown in Fig. 1. Fig. 2B shows a 
front view and Fig. 2A shows an A-A sectional view. 
As shown, a liquid crystal (LC) display panel 62 in 
secured to a front panel of a display frame 61, and 
a backlight device 63 is arranged on a rear panel of 

45 the display frame 61 . The backlight device 63 
contains a light source and a light diffusion plate 
(not shown). A circuit board 64 is arranged behind 
the backlight device 63, and an end thereof pro- 
jects from the display frame 61 to function as a 

so display device connector 65. Circuit components 
66 such as IC's are mounted on the circuit board 
64, and a sheet battery (for example, a Ni-Cd 
battery) 67 is mounted on a rear surface. A bac- 
klight controller 68 for controlling a brightness of 

55 the backlight device 63 and a contrast controller 69 
for controlling a contrast of the display panel 62 are 
arranged on a right side of the display frame 61, 
and a backlight switch sw 71 for turning on and off 
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the backlight device 63 and a display switch sw 72 
for turning on and off the display panel 62 are 
arranged on a lower side of the display frame 61. 
An outer area of the display frame 61 shown by 
broken line is not seeable when it is mounted on 
the cover 4. 

Fig. 3 shows a block diagram of the personal 
computer. As shown, the personal computer main 
unit 3 and the display device 6 are interconnected 
by a main unit connector 31 and a display device 
connector 65. The personal computer main unit 3 
and the display device 6 are configured as shown 
in Figs. 4 and 5, respectively. 

As shown in Fig. 4, the personal computer 
main unit 3 comprises an MPU 32 which may be 
Intel 80286 or 80386 and is connected to a 1 MHz 
low speed clock generator 34L and a 16 MHz high 
speed clock generator 34H through a clock selector 
33. The MPU 32 is connected to an external mem- 
ory 20 such as an IC card, the keyboard 9, the 
communication interface 36 connected to the pa- 
rabola antenna 16 and the track ball 42 through a 
bus 35, and it is also connected to the following 
elements. They are a ROM 37 for storing a BIOS, a 
main memory 38 to be used for an arithmetic 
operation, a printer 39, a timer 40 for checking the 
attachment / detachment of the display device 6, 
an interruption controller 41 for controlling interrup- 
tion, a DMA (direct memory access) controller 42 
and an I/O interface 43 for connecting various I/O 
devices. The main unit VRAM 44 which is a video 
memory is read and written exclusively by the 
MPU 32 and it is of dual structure with a display 
device video memory to be described later. A 
serial interface, that is, a main unit SIO 45 is used 
to transfer data of the main unit VRAM 44 to the 
display device 6 and it is connected to a transmis- 
sion pin 31 A of the main unit connector 31. In the 
present embodiment, the serial data transfer is 
used in order to reduce the number of pins of the 
connecters 31 and 65 between the persona! com- 
puter main unit 3 and the display device 6 although 
parallel data transfer may be used to attain high 
speed data transfer where the increase of the num- 
ber of pins is permitted. 

As shown in Fig. 5, the display device 6 com- 
prises a CPU 75 for controlling communication and 
managing power saving, and it is connected to a 
display device SIO 77, a display device VRAM 78 
and a display controller 79 through a bus 76. The 
display device SIO 77 is connected to a reception 
pin 65A which corresponds to the main unit con- 
nector A of the personal computer 3. through a 
buffer 80 so that the data of the main unit VRAM 
44 is transferred to the display device VRAM 78. 
The display controller 79 is connected to a char- 
acter generator 81 for generating character codes 
and also connected to an LCD driver 82 which 



drives the display panel 62 to control the display of 
the content of the display device VRAM 78 on the 
display panel 62. By setting a mode of the CPU 75, 
the VRAM 78 may store a plurality of screens to 
5 display them. When the display device 6 is con- 
nected to the personal computer main unit 3, a 
plurality of screens are stored in accordance with 
the inputs from the display sw 72 by switching the 
address of the VRAM 78, and when the display 
w device 6 is detached from the personal computer 
main unit 3, the address of the VRAM 78 is 
switched in accordance with the input from the 
display sw 72 so that the screens are selectively 
displayed. A brightness controller 83 controls the 
15 brightness of the backlight device 63 in accordance 
with the setting of the backlight controller 68. The 
contrast of the display panel 62 is controlled by the 
LCD driver 82 in accordance with the setting of the 
contrast controller 69. The backlight sw 71 and the 
20 display sw 72 are connected to the CPU 75. 

The sheet battery 67 is connected to a power 
supply pin 65B of the reception in 65A through a 
charge circuit 84, and the power supply pin 65B is 
connected to a power supply pin 31 B of the main 
25 unit connector 31. A power supply (not shown) of 
the personal computer main unit 3 is connected to 
the power supply pin 31 B so that the sheet battery 
67 is recharged when the display device 6 is 
attache. The power of the sheet battery 67 is 
30 supplied to the circuits of the display device 6 
through a voltage regulator 85. A main unit 
attachment/detachment detection pin 31c corre- 
sponds to a grounded pin 65c of the reception pin 
65A and a display device attachment/detachment 
35 detection pin 65D is connected to a grounded pin 
31 D of the main unit connector 31. Thus, the 
attachment and the detachment can be indepen- 
dently detected. A detection signal SC of the main 
unit 3 is inverted and supplied to the MPU 32, and 
40 a detection signal SD of the display device 6 is 
inverted and supplied to the CPU 75. 

Functions and operations of the present em- 
bodiment are now explained. 

The display device 6 has the CPU 75 sepa- 
45 rately from the personal computer main unit 3 and 
its own display device VRAM 78. Thus, when the 
display device is attached to the personal com- 
puter main unit 3, it functions as the display means 
for the personal computer, and when it is detached, 
so it functions as an independent display unit having a 
memory and a controller. Because the VRAM in- 
cludes a plurality of planes, the function of the 
persona! computer when the display device 6 is 
attached, is enhanced. Namely, the processing effi- 
55 ciency and the processing speed of the MPU 32 of 
the personal computer main unit 3 are enhanced 
because the MPU 32 may read and write the main 
unit VRAM 44 at its own timing since the data for 
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the display is read from only the VRAM 78 When 
the display device 6 is detached from the personal 
computer main unit 3, it is detected by the detec- 
tion signal SC of the personal computer main unit 3 
and the detection signal SD of the display device 5 
6. In response to those signals, the following 
switching is performed. In the personal computer 
main unit 3, the clock selector 33 is activated by a 
command of the MPU 32 to switch the supply 
source of clock from the high speed clock gener- io 
ator 34H to the low speed clock generator 34L. In 
this manner, low power consumption is attained 
when the display device 6 is not attached. When 
the display device 6 is reattached, the detection 
signal SC supplied to the MPU 32 through the 75 
inverting buffer changes from a low level to a high 
level so that the supply source of the clock is 
switched from the low speed clock generator 34L 
to the high speed clock generator 34H. 

The display device 6 functions in the following 20 
manner. Whether the display device is attached to 
the personal computer main unit 3 or not, the data 
of the VRAM 78 is read frame by frame by the 
CPU 75 or the display controller 79 and it is 
displayed on the display panel 62. When the dis- 25 
play device 6 is attached, the VRAM 78 is also 
updated in- parallel by the data from the personal 
computer main unit 3 by the control of the CPU 75. 
When it is detached, it is detected by the CPU 75 
by the high level of the detection signal SD and the 30 
power saving -is managed. For example, when the 
backlight sw 71 is depressed, the backlight device 
63 is turned off so that the life of the sheet battery 
67 is extended, and when the display sw 72 is 
depressed, the display by the display panel 62 is 35 
turned off so that the life of the sheet battery 67 is 
extended. In a multi-screen display mode, the dis- 
play screen is switched each time the display sw 
72 is depressed. 

Fig. 6 shows a flow chart of a process in the 40 
attachment/detachment. Whether the display de- 
vice 6 is attache or not is determined by the 
detection signal SC(step 102), and when it is at- 
tached, the acceptance of the keyboards 9a and 9b 
is permitted (step 104). A normal process is then 45 
carried out (step 106). If the detachment of the 
display device 6 is detected in the step 102, the 
acceptance of the keyboards 9a and 9b is inhibited 
(step 108), and the clock source to the MPU 32 is 
switched from the high speed clock generator 34H 50 
to the low speed clock generator 34L (step 110). 
The attachment/detachment of the display device 6 
is checked at an interval of one second (step 114) 
by starting a timer 40 (step 112). When the display 
device 6 is reattached, the clock source is switched 55 
to the high speed clock generator 34H (step 116), 
and the content of the main unit VRAM 44 is 
transferred to the display VRAM 78 (step 118). In 



the present embodiment, the display, device 6 has 
the backlight although a display without a backlight 
may be used to extend a displayable time in the 
detach mode. 

In the present embodiment, a conventional liq- 
uid crystal display is used, alternatively, a fer- 
roelectric liquid crystal display may be used. In this 
case, the display device VRAM may be omitted 
due to a memory effect of the liquid crystal itself 
so that the power consumption and the cost can be 
further reduced. Effects of the Invention 

In accordance with the present invention, when 
the display device is attached, the data of the main 
unit is transferred to the display device memory 
means and stored therein, and when it is detached, 
it is powered from its own power supply means 
and the stored data is displayed by the display 
means. Thus, the portability is significantly en- 
hanced while maintaining high operability. The pre- 
pared document or information may be presented 
by using the detached display device without print- 
ing it out. Further, the detached display device may 
be directly applied to a copying machine to make a 
number of copies without printing it. 

Claims 

1. An information processing apparatus compris- 
ing; a main unit including at least processing 
means for processing input data and main unit 
memory means connected to said processing 
means, and 

a display device attachable to arid de- 
tachable from said main unit and including at 
least a display device memory means for stor- 
ing data of said main body supplied through a 
connector to be connected with a main unit 
connector when attached, display means for 
displaying a content of said display device 
memory means, control means for controlling 
the display of said display means and power 
supply means for supplying powers to said 
display device memory means, said display 
means and said control means when detached. 

2. An information processing apparatus according 
to Claim 1 wherein said display device further 
includes first detection means for detecting the 
attachment to and the detachment from said 
main unit. 

3. An information processing apparatus according 
to Claim 2 wherein said display means in- 
cludes a liquid crystal display panel including 
a backlight for back illumination and an LCD 
driver for controlling the display, and the bac- 
klight is turned off when the detachment is 
detected by said first detection means. 
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4. An information processing apparatus according 
to Claim 2 wherein said display device further 
includes management means for managing 
power saving when the detachment is detected 
by said first detection means. 

5. An information processing apparatus according 
to Claim 2 wherein a predetermined potential 
is applied to a terminal of the main unit con- 
nection and said detection means detects the 
attachment to and the detachment from said 
main unit case by detecting the predetermined 
potential at the terminal of the display device 
connector. 

6. An information processing apparatus according 
to Claim 5 wherein said display means in- 
cludes a liquid crystal display panel including 
a backlight for back illumination and an LCD 
driver for controlling the display, and the bac- 
klight is turned off when the detachment is 
detected by said first detection means. 

7. An information processing apparatus according 
to Claim 1 wherein said main unit further in- 
eludes second detection means for detecting 
the attachment and the detachment of said 
display device. 

8. An information processing apparatus according 
to Claim 2 wherein a predetermined potential 
is applied to a terminal of said display device 
connector and said detection means detects 
the attachment to and the detachment from 
said main unit case by detecting the predeter- 
mined potential at the terminal of said main 
unit connector. 

9. An information processing apparatus according 
to Claim 7 wherein said main unit further in- 
cludes switching means for switching an inter- 
nal operation clock when the attachment and 
the detachment are detected by said second 
detection means. 

10. An information processing apparatus according 
to Claim 9 wherein said main unit further in- 
cludes input means for inputting data to said 
processing means. 

11. An information processing apparatus according 
to Claim 10 wherein said main unit inhibits the 
input of said input means and switches the 
internal operation clock to a low speed clock 
until said display device in attache when the 
detachment of said display device is detected 
by said second detection means. 



12. An information processing apparatus according 
to Claim 10 wherein said main unit permits the 
input of said input means after the transfer of 
the data of said main unit to said display 
5 device and switches the internal operation 

clock to a high speed clock when the attach- 
ment of the detached display device is de- 
tected by said second detection means. 

10 13. An information processing apparatus according 
to Claim 1 wherein, said main unit memory 
means is a video memory for storing a result 
of processing by said processing means, and 
said display device memory means is a video 

15 memory for storing the content of said main 

unit memory means supplied through said con- 
nector. 

14. An information processing apparatus according 
20 to any one of Claim 1 wherein said power 

supply means includes a rechargeable battery 
and charge means for recharging said battery 
through the supply of the power when said 
display device is attached to said main unit. 

25 

15. An information processing apparatus according 
to Claim 1 wherein said main unit is generally 
rectangular and thin and has a cover pivotably 
coupled to an edge thereof through a hinge, 

30 and said display device is attachable to and 

detachable from said cover. 

16. An information processing apparatus according 
. to Claim 1 wherein said display means in- 

35 eludes a liquid crystal display panel including 

a backlight for back illumination and an LCD 
driver for controlling the display. 

17. An information processing apparatus according 
40 to Claim 1 wherein said display device mem- 
ory means is capable of storing a plurality of 
screen data of said display means, and said 
control means selectively displays the plurality 
of screens on said display means. 

45 

18. An information processing apparatus compris- 
ing; 

a main unit including at least processing 
means for processing input data and main unit 

so memory means connected to said processing 

means; and 

a display device attachable to and de- 
tachable from said main unit case and includ- 
ing at least display means for displaying data 

55 supplied from said main unit and maintaining 

said data when attached and control means for 
controlling the display of said display means. 
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19. An information processing apparatus according 
to Claim 18 wherein said display means in- 
cludes a ferroelectric liquid crystal display. 

20. An information processing apparatus compris- 5 
ing a processing unit and a display unit, the 
display unit having a screen which is operable 

to provide a display defined by display data 
received from the processing unit, characteris- 
ed in that the display unit is detachable from 10 
the processing unit and is operable to maintain 
said screen display while detached. 
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